The impact and the functional mechanism of autologous platelet-rich plasma on free flap graft survival: A preliminary study in rabbits by 王彪
  
学校编码：10384                                                                  分类号_____密级_____  
学号：24520131153513                                       UDC______                     
                                    
     
硕  士  学  位  论  文 
                                      
自体富血小板血浆对游离皮瓣移植存活的
影响及其作用机制的初步研究 
The impact and the functional mechanism of autologous 
platelet-rich plasma on free flap graft survival : A 
preliminary study in rabbits 
王 彪 
指导教师姓名：郑健生 副教授 
专  业 名 称：整形外科学 
论文提交日期：2016 年 4 月 
论文答辩时间：2016 年 5 月 
学位授予日期：2016 年 6 月    
答辩委员会主席：           
评    阅    人：           
 






















另外，该学位论文为（                            ）课题
（组）的研究成果，获得（               ）课题（组）经费或实






































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






                             声明人（签名）： 
















英文缩写 英文全称 中文全称 
PRP Platelet-rich Plasma 富血小板血浆 
VEGF Vascular Endothelial Growth Factor 血管内皮生长因子 
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HE Hematoxylin and Eosin 苏木精伊红 
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CD31 Cluster of Differentiation 31 簇分化抗原 31 
α-SMA Smooth Muscle Actin-α 血管平滑肌肌动蛋白 
MVD Micro Vascular Density 微血管密度 
PLT Platelet  血小板 





Real Time Quantitative Real-time 
Polymerase Chain Reaction  
实时荧光定量逆转录聚合酶链
反应  
PECAM-1 Platelet Endothelial Cell Adhesion 
Molecule-1 
血小板内皮细胞粘附分子 
GAPDH Reduced Glyceraldehyde-Phosphate 
Dehydrogenase 
 磷酸甘油醛脱氢酶 
ECGF  Endothelial Cell Growth Factor 内皮细胞生长因子 
 GCSF        Granulocyte Colony Stimulating 
Factor 
粒细胞集落刺激因子 
CDI Cartilage Derived Inhibitor 软骨源性抑制剂 

















IP-10 Interferone Inducible Protein-10 干扰素诱导蛋白-10 
MIG Migrationinhibitor Factor 迁移抑制因子 
HUVECs Human Umbilical Vein Vessel 
Endothelial Cells 
人脐静脉内皮细胞系 
FC Fibroblast Cells 成纤维细胞 



















摘  要  
研究目的：探讨局部应用 PRP 对游离皮瓣存活的影响，深入了解自身来源的富
血小板血浆（PRP）在皮瓣转移过程中的作用，并初步探讨 PRP 影响游离皮瓣
生长的作用机制，为 PRP 的实验研究和临床应用提供理论依据。 
研究方法：将 30 只新西兰大白兔编号，用随机数表法随机分为实验组和对照
组，每组 15 只新西兰大白兔。取兔子自身动脉血制备 PRP，检测 PRP 中血小
板和生长因子浓度，并计算其浓缩倍数。实验组处理：游离皮瓣基底部涂抹 1.0 
ml 的 PRP，然后将游离皮瓣原位缝合；对照组处理：游离皮瓣基底部涂抹 1.0 
ml 的生理盐水，然后将游离皮瓣原位缝合。分别于术后 2 d、3 d、5 d、7 d 和
14 d 观察大体成活情况，并取实验兔游离皮瓣组织行组织学观察、皮瓣成活率
测定、皮瓣完全愈合时间计算、微血管密度检测和皮瓣合成生长因子基因的
mRNA 表达量检测，探讨 PRP 对游离皮瓣存活的影响，以及初步研究其作用机
制。 
研究结果：①全血血小板浓度（392.77 ± 49.13）× 109/L，PRP 血小板浓度（2 
863.00 ± 962.23）× 109/L，浓缩 7.3 倍。②全血 VEGF 浓度（99.70 ± 0.40）
pg/ml，PRP 中 VEGF 浓度（564.30 ± 3.20）pg/ml，浓缩 5.6 倍；全血 TGF-β浓
度（273.50 ± 95.20）pg/ml，PRP 中 TGF-β浓度（1 142.70 ± 251.30）pg/ml，浓
缩 4.1 倍。③皮瓣成活率：实验组皮瓣成活率 99.96%，对照组皮瓣成活率
99.90%，P ﹥ 0.05，两组之间没有显著差异。④皮瓣愈合时间：实验组皮瓣愈
合时间（5.14 ± 0.23）d，对照组皮瓣愈合时间（7.16 ± 0.23）d，P ﹤ 0.05，两
组间差异有统计学意义。⑤微血管密度：实验组 CD31 检测平均微血管密度
（10.5 ± 0.8）个/低倍镜，对照组（5.3 ± 0.7）个/低倍镜，P ﹤ 0.05，差异有统
计学意义；实验组 α-SMA 检测平均微血管密度（11.6 ± 0.8）个/低倍镜，对照
组（5.3 ± 0.5）个/低倍镜， P ﹤ 0.05，差异有统计学意义。 
研究结论：1.证明了 Aghaloo 法可制备有效浓度的 PRP。2.成功地建立了兔耳游






































Objective：To explore the effect of platelet-rich plasmas (PRP) on  free flap grafts 
survival, and discuss the role of PRP in free flap grafts healing process, and 
preliminarily study the mechanism within impact of PRP on growth of free flap to 
provide a theoretical basis for clinical application. 
Methods：30 healthy male New Zealand white rabbits, weighing （2.2 ± 0.2） kg, 
were randomly divided into two groups, the experimental group and the control group. 
5 ml of arterial blood was extracted from rabbits to prepared autologous PRP, 
detected the platelets concentration and various growth factors concentration in PRP, 
and calculate the concentration multiple. Experimental group treatment: apply 1.0 ml 
of PRP to the basilar part of free flap graft, and then sutured the free flap in situ. The 
control group treatment: apply 1.0 ml of saline to the basilar part of free flap graft, 
and then sutured the free flap in situ. Respectively at 2 d, 3 d, 5 d, 7 d and 14 d after 
the surgery operation, generally observed the free flap survival situation, and take the 
rabbit free flap tissue for histological observation, flap survival rate was measured, 
calculated flap complete healing time, detected microvessel density, examined the 
relative expression of mRNA of growth factors synthesised by flap, investigate the 
survival rate of free flap, as well as a preliminary study of its mechanisms. 
Results：① platelet concentration of whole blood (392.77 ± 49.13) × 109 / L, platelet 
concentration of PRP (2 863.00 ± 962.23) × 109 / L, PRP was concentrated by 7.3 
times. ② VEGF concentration of whole blood (99.70 ± 0.40) pg / ml, VEGF 
concentration of PRP (564.30 ± 3.20) pg / ml, and 5.6 times concentrated; TGF-
βconcentrations of the whole blood (273.50 ± 95.20) pg / ml, TGF- β concentration of 
PRP (1 142.70 ± 251.30) pg / ml, and 4.1 times concentrated. ③ the survival rate of 
free flap: 99.96% of flap survival rate in the experimental group and control group 
flap survival rate 99.90%, P > 0.05, there is no significant difference between the two 
groups. ④ flap healing time: the experimental group flap healing time (5.14 ± 0.23) d, 
flap healing time in control group (7.16 ± 0.23) d, the difference between the two 

















microvessel density (10.5 ± 0.8) cells / low magnification, the control group (5.3 ± 0.7) 
cells / low magnification, the difference was significant, P < 0.05; α-SMA detected in 
the experimental group microvessel density (11.6 ± 0.8) cells / low magnification, the 
control group (5.3 ± 0.5) cells / low magnification, the difference was significant, P < 
0.05. 
Conclusions：1. Verify that the effective PRP concentration can be prepared by 
Aghaloo law. 2. We successfully established the free flap graft of rabbit ear model for 
transplantation. 3. PRP has no effect on the free flap survival rate. 4. PRP can 
effectively shorten the free flap healing time. 5. PRP can significantly improve the 
free flap microvessel density. 6. PRP can stimulate a variety of endogenous growth 
factors synthesis and secretion of flap tissue, and the expression of endogenous 
growth factors presented different peak. 
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